Fifty consecutive patients with obstructive jaundice treated by operation in Canterbury & Thanet Health District hospitals under the care of one surgeon (RECC) over a 6-year period have been studied. The pathology was found to be common bile duct (CBD) stone in 22 patients (44%); pancreatic carcinoma in 15 (30%), 3 of whom also had CBD stones; chronic pancreatitis in 4 (8%); extrahepatic CBD carcinoma in 4 (8%); ampulla of Vater carcinoma in 3 (6%); primary duodenal carcinoma in 1 (2%); and portahepatis obstruction in 4 (8%). The 8 postoperative deaths (16%) were found to be associated with high preoperative levels of serum bilirubin, but all occurred in patients with malignant disease. Complications occurred in 20 patients (40%) and bile culture state was found to be intimately related to the morbidity rather than operative mortality. The study represents a careful audit of the pathology distribution and the surgical management of obstructive jaundice as seen in district hospitals.
Introduction
Obstructive jaundice may be a life-threatening condition due to the interplay of various factors: ascending cholangitis (Boey & Lawrence 1980) , acute renal failure (Dawson 1975) , hampered defence mechanisms with poor antibiotic penetration (Dawson 1981) , high serum fibrinogen/fibrin degradation products (Allison et al. 1979) , and peripheral and portal endotoxaemia (Bailey 1976) . Biliary decompression is therefore important, as well as being necessary to relieve the attendant unpleasant symptoms. Recently this has been performed with prostheses via percutaneous transhepatic (Irving 1981) or endoscopic retrograde routes (Cotton 1980 , Safrany 1978 and during the last few years we have used these techniques when possible.
This report, however, describes retrospectively the experience over a 6-year period of one of four surgical units in a Health District with a population of approximately 300 000. As such we feel this represents a purer mix of surgical involvement with the management of obstructive jaundice, as most reported series are skewed because of a selected referral pattern to specialized units and institutions.
Methods
Fifty consecutive patients with obstructive jaundice operated on in Canterbury & Thanet Health District hospitals over 6 years (March 1976 to March 1982 by one surgeon (RECC) and his team were studied. Only cases with objective evidence of jaundice who had been operated on were included. Clinical, laboratory and radiological data were obtained in all cases. Liver function tests, serum electrolytes, serum amylase, blood urea, complete blood picture and grouping, urine examination and prothrombin time and ratio were requested routinely. Abdominal ultrasound was performed in the last 29 cases of the study. Preoperative endoscopy was undertaken in 19 patients-1 oesophagoscopy, 4 gastroduodenoscopy and 14 endoscopic retrograde cholangiopancreatography (ERCP); and percutaneous transhepatic cholangiography (PTC) was undertaken in 23 patients (2 of them in combination with ERCP).
Bile sampling for bacteriology was obtained operatively in 43 cases. Operative cholangiography (preand post-exploratory) was performed in virtually all cases having stones of the common bile duct (CBD) and chronic pancreatitis (26 patients). Postoperative T-tube cholangiography was performed in every case of supraduodenal exploration on about the eighth postoperative day.
Preoperative daily vitamin K was given in all cases so that a prolonged prothrombin time was correctable in nearly all cases and subsequent bleeding was not a problem. Mannitol infusion of 10% 500 ml pre-and peroperatively with urinary catheterization to maintain high urine flow was carried out in all except 7 patients. Deep venous thrombosis prophylaxis was offered to all patients in the form of peroperative external intermittent pneumatic calf compression. Chest infections were treated with physiotherapy and occasionally appropriate antibiotics. Prophylactic antibiotics were instituted in special situations, namely all patients with PTC investigation, rigor or fever, as well as those patients admitted postoperatively to the intensive therapy unit (ITU) for more than 48 hours. Postoperatively some -patients were admitted to ITU for 24-48 hours for observation; 14 patients remained longer than that.
Results
Of 50 patients, 27 (54%) were women and 23 (46%) were men. Thirty-seven patients (72%) were over 60 years of age, the other 13 (26%) being between 30 and 60 years. Of 8 postoperative deaths, 5 occurred in the 60-69 year age group and 2 occurred in patients in whom surgical relief was impossible because of the advanced state of the disease.
Pathology (Table 1) Benign group: CBD stone was the commonest underlying pathology (22 cases, 44%), this being secondary to gallbladder disease in 18 patients (one patient also had a polyp of ampulla of Vater) and associated with pancreatic carcinoma in 3, but primary CBD stone was found in one patient. Chronic pancreatitis was primarily responsible for 4 cases (8%), where at operation gross nodularity with a thickened head of pancreas (and enlarged cystic lymph node in 2 cases) was demonstrated with CBD stenosis. One patient had a large posterior cyst in the head of the pancreas. None of this group had CBD stone, although 2 excised gallbladders showed chronic cholecystitis. Malignant group: Pancreatic carcinoma constituted the second commonest underlying pathology, with 15 cases (30%); the head alone was involved in 12, while extensive (head and body) involvement was found in 3. Histology showed adenocarcinoma in all except one (undifferentiated high grade malignancy). There were 4 cases (8%) of extrahepatic CBD carcinoma, biopsy (feasible in 3) revealing adenocarcinoma. Carcinoma of the ampulla of Vater resected surgically in 3 patients (6%) also revealed adenocarcinoma. Primary duodenal carcinoma was found in one patient, the resected specimen revealing adenocarcinoma on histology. Secondary deposits causing portahepatis obstruction were found in 4 patients, 2 being secondary to carcinoma of the body of the pancreas (both adenocarcinoma), one secondary to gastric clear-cell adenocarcinoma, and the fourth secondary to adenocarcinoma of the colon. Surgical treatment (Table 2) Those patients with gallstones had the gallbladder removed, the CBD explored and stones removed either by supraduodenal or trans-sphincteric approaches, occasionally by both of these techniques. Bile duct decompression was achieved using either spincteroplasty or side-to-side choledochoduodenostomy.
Pancreatic carcinoma was inoperable in one patient with extensive (head and body) involvement in whom only laparotomy and biopsy were therefore performed. Palliative bypass was performed in 11 patients in the form of double or triple anastomoses. The single bypass performed in one patient was due to his previous polyagastrectomy. Early in the series 3 cases were treated radically with pancreaticoduodenal resection, this procedure also being performed in all 3 cases of ampullary carcinoma and one primary duodenal carcinoma. Palliative bypass was feasible in 2 of the 4 extrahepatic CBD tumour cases (in the form of hepaticodochojejunostomy) and in one of the 4 cases of portahepatis obstruction (with prosthetic tube). No case had endoprosthetic insertion.
Operative results
The postoperative course is summarized as follows:
(1) Uneventful: uncomplicated recovery in 22 patients (44%).
(2) Morbidity: complications developed in 20 patients (40%), 13 with CBD stone, 3 pancreatic carcinoma, 2 ampullary carcinoma, one duodenal carcinoma and one portahepatis obstruction (Table 3) . Cultures of bile from 43 patients grew microorganisms in 19 cases, 16 (80%) being from those who developed complications (Table 4, Figure 1 ).
(3) Mortality: defined as death within the immediate 30 postoperative days. This occurred in 8 patients (16%) ( Table 5 ) and was associated with high preoperative levels of serum bilirubin (especially > 300 jmol/l) ( Figure 2 ). Operative deaths did not show a significant association with infected bile (Figure 1 ). Patients' age (particularly 60-69), cardiac status and magnitude of operation were contributory factors (Figure 3 , Table 5 ). Malignancy, however, was the major factor, 8 of 27 patients with malignant disease dying compared with none of 23 with benign disease.
Discussion
Several large series (Wenkert & Robertson 1966 , Steiger et al. 1971 ) have reported an operative mortality with simple cholecystectomy in the region of 1%, but exploration of the CBD is generally accepted as increasing the mortality (Bailey 1976 , Wenkert & Robertson 1966 .
Combined supra-and transduodenal exploration of the CBD is recognized as carrying a higher mortality (Vellacott & Powell 1979) . In the present series there were no deaths among 22 jaundiced patients with stones in the CBD. None of these patients, however, had evidence of a retained stone postoperatively, although one case had stones in the CBD after earlier cholecystectomy performed elsewhere. This series illustrates well the serious problems encountered in the surgical management of patients with jaundice due to carcinoma of the pancreas. Early in the series attempts were made to resect, but in common with the experience of others (Hermann 1981 , Herter et al. 1982 , Shapiro 1975 ) of the high mortality and dismal long-term survival with this procedure, it became our policy to palliate. This improved our figures from 3 deaths in 3 patients treated by resection to one death in 11 treated by palliation. Patients with primary bile duct carcinoma or extensive malignant compression in the portahepatis also fared badly with surgical bypass (Table 2) . On the other hand, 4 patients having Whipple's operations for carcinoma of the ampulla or duodenum fared well with no operative mortality, emphasizing the value of this procedure for these conditions. Since the period under review, and in conjunction with our radiological colleagues, percutaneous techniques have been used with increasing frequency both for precise details about the levels of obstruction and also for endoprosthetic or external biliary drainage, using surgery less often in seriously ill patients. Diagnostic ERCP was used much less in the latter part of the series, our normal work-up consisting of ultrasound and then percutaneous cholangiography as appropriate.
There was a low incidence of postoperative renal impairment in this series. It produced significant problems in only 2 patients, both of whom died with other problems too. Rigorous attention to perioperative fluid balance may be responsible for this low figure. Apart from prophylactic osmotic diuretics, any suggestion of falling postoperative urinary output was treated promptly with diuretics and/or increased fluid loading.
The problem of infected bile and its association with subsequent wound infection is well illustrated (Figure 1, Table 4 ). In the latter part of the series and subsequently, more vigorous antibiotic prophylaxis has been delivered.
The spectrum of underlying pathology in obstructive jaundice is probably more accurately reflected by presentations to district hospitals than to specialized units where a pattern of selective referral pertains. The present study has demonstrated that the resources of a district hospital are adequate to meet the demands of treating this condition in spite of the variety of causes, each presenting special problems.
